White-footed mouse (Peromyscus leucopus) consumption of plant fruits can significantly affect vegetative community structure. However, little is known about the effects of relative selection between different fruit species on the establishment and spread of invasive shrubs. Depending on foraging activity, white-footed mice may provide resistance against exotic establishment, have no impact, or even contribute to invasive spread. Selection of invasive Morrow's honeysuckle (Lonicera morrowii) and 5 native soft-mast species was studied across 3 cover types (forest, field, and edge) and 2 seasons in southwestern Pennsylvania. Foraging stations, containing equal quantities of each species, were randomly placed in each of the cover types. In addition, nutrient composition and total energy were measured. Fruit consumption was nonrandom based on compositional analysis (P , 0.05). Honeysuckle was consumed over native staghorn sumac (Rhus typhina); otherwise, it was consumed less than all natives. Honeysuckle fruits had significantly less lipids (0.67%) than all natives (P , 0.05), and one of the lowest protein contents (0.66%). Total energy was important in distinguishing the highest selected fruits: black cherry (Prunus serotina; 0.45 kcal) and common dewberry (Rubus flagellaris; 0.36 kcal). Selection of high-nutrient native fruits over those of honeysuckle may confer additional competitive advantages to the seeds of this invasive shrub. In this way, white-footed mice may contribute to the establishment of Morrow's honeysuckle in multiple cover types.
Widespread attention has been paid to global trade and travel as potential pathways of invasive species spread (Hulme 2009 ). However, ecological pathways of persistence (such as wildlife spread of exotic plant seeds) are rarely studied (Williams et al. 1992; Edalgo et al. 2009; Shahid et al. 2009 ). The genus Peromyscus, which is widely distributed across the United States, contains several generalist granivore species, including the white-footed mouse (Peromyscus leucopus- Adler and Wilson 1987; Wang et al. 2009 ). White-footed mice are key consumers of fruit and seeds in both fields (Ostfeld et al. 1997) and forests (Schnurr et al. 2002) . Schnurr et al. (2004) and Ostfeld et al. (1997) found that Peromyscus species influence the spread and survival of seedlings into a number of habitats. During autumn months, Peromyscus species cache fruits in a manner that increases germination potential (Vander Wall et al. 2001) . Therefore, if Peromyscus species are consuming the fruits of invasive plants, these small mammals may facilitate invasive establishment and continued spread.
Morrow's honeysuckle (Lonicera morrowii) was brought to the United States as an ornamental shrub from Japan (Rehder 1940; Luken and Thieret 1995) . Since its arrival, this species has naturalized and spread aggressively throughout the northeastern United States. Morrow's honeysuckle is now found in a wide range of cover types including early successional fields (McClain and Anderson 1990) , forest interiors (Woods 1993) , edges, corridors, and riparian zones. This shrub also establishes readily in human-modified environments including roadsides, railroads (Barnes and Cottam 1974) , and unmanaged agricultural lands (Hauser 1966) .
Few studies have examined how small-mammal foraging is influenced by the presence of invasive plants. Edalgo et al. w w w . m a m m a l o g y . o r g 108 (2009) found that white-footed mice selected trails with less exotic herbaceous vegetation, but did select microhabitats with shrub cover (including that from Morrow's honeysuckle) when compared to random trails. If white-footed mice use trails with honeysuckle cover then they also may forage in these areas, and potentially consume the fruits of this invasive species. Alternatively, preferential consumption of native seeds over honeysuckle may facilitate invasive persistence by increasing the proportion of invasive seeds in the seed bank (Meiners 2007) . Although previous studies have examined the consumption of honeysuckle seeds compared to native seeds by small mammals (Shahid et al. 2009; Mattos et al. 2013) , rates of selection of whole fruits are currently unknown. It is therefore important to determine consumption rates of honeysuckle fruits (compared to native species as references) because white-footed mice could serve as a potential pathway of continued spread for honeysuckle.
Also, because honeysuckle is known to outcompete native fruit-bearing species (Batcher and Stiles 2000) , it is critical to determine if honeysuckle creates vast monocultures of a lesserconsumed food source, or if its chemical composition is sufficient to replace native fruit mast (Wainio 1941) .
To examine the potential effects of small-mammal foraging activity on honeysuckle establishment and spread, we developed the following objectives: determine the rate of consumption of Morrow's honeysuckle when compared to that of available native species; assess the effect of cover types on selection; and identify fruit characteristics, including nutritional content, that may affect use.
MATERIALS AND METHODS
Study site.-Our study site, Fort Necessity National Battlefield (FONE), is a unit of the National Park Service. FONE is located in southwestern Pennsylvania (39848 0 43 00 N, 84841 0 50 00 W), in Fayette County. The 390-ha park has elevations that range from 535 to 710 m. Deep, poorly to moderately drained soils (Philo silt loams) characterize the low-lying areas within FONE. Moderately deep, moderately to well-drained soils (Brinkerton and Armagh silt loams, Cavode silt loams, and Gilpin channery silt loams) characterize the upland sites within the park (Kopas 1973) . Research took place during 2 rounds (seasons) at FONE. The fall round occurred during 2009 from October to November when the mean maximum and minimum temperatures were 12.48C and 1.78C, respectively, and total precipitation was 18.2 cm (National Climatic Data Center 2010) . The summer round occurred during 2010 from July to August, when the mean maximum and minimum temperatures were 26.38C and 13.08C, and total precipitation was 17.4 cm (National Climatic Data Center 2010) .
Historically (mid-1700s), the dominant cover type at FONE was oak-hardwood forest. These forests were reduced to create a landscape more suitable for raising livestock before the creation of the park in 1933. After National Park Service acquisition, the fields were actively mowed until the mid-1980s when this activity stopped in an effort to restore forested conditions. However, Morrow's honeysuckle invaded the unmanaged land, resulting in a dominant invasive monoculture throughout areas of FONE (National Park Service 1991) . Previous surveys of cover types at FONE showed that this invasive shrub appeared at a greater percent frequency than any other documented plant species (Love 2006) , and occurred at densities of 176,000 (SE ¼ 9,960) stems/ha .
Cover types at FONE included field, wet meadow, oakhardwood forest, coniferous forest, wetland, ephemeral stream, and natural and induced (by man-made infrastructure) edge. This study was conducted across 3 of the dominant cover types: oak-hardwood forest interior, induced edge, and field. Edges were forested areas located within 10 m of roads, with honeysuckle present as an understory species. The forest interior was forested areas 100 m from woodland edges or from any human-created opening (Laurance et al. 2001) . The forest was composed of mixed hardwoods dominated by northern red oak (Quercus rubra) and yellow poplar (Liriodendron tulipifera); honeysuckle was nearly absent in this cover type. Fields were early successional areas with various grasses (Dactylis spp. and Phleum spp.), sedges (Carex spp.), and goldenrods (Solidago spp.), and were often heavily invaded by honeysuckle shrubs.
Foraging stations.-We used foraging stations, which were boxes (36 3 21 3 21 cm) constructed with 1.5-cm-thick plywood and 1.5 3 1.5-cm wire mesh, with a single groundlevel opening (5 3 5-cm square) to provide access to small mammals (Shahid et al. 2009 ). Small-mammal movements were not confined during feeding trials; individuals could visit multiple stations or forage freely outside of the station. Four dishes (plastic weigh boats; 4.6 3 4.6 cm each) were housed in each station. All foraging stations were staked to the ground with 15-cm lawn staples and metal connecting plates to avoid disturbance by raccoons (Procyon lotor) or other nontarget species. Sixty foraging stations were placed within the study area, with 20 stations placed randomly in each of 3 cover types. Stations were ! 100 m apart to support statistical independence (Pearson et al. 2001; Williams 2002) .
Fruit selection.-During each season, the fruits of up to 3 native species were placed in each foraging station along with Morrow's honeysuckle. Native fruits were chosen at random from available species at FONE. All fruits used in the study were collected at the beginning of the season and frozen prior to use in the foraging stations. During fall (October-November 2009), soft-mast natives were abundant in the environment; however, during summer (July-August 2010), native soft mast was limited. In fall, the native fruits consisted of black cherry (Prunus serotina), southern arrowwood (Viburnum dentatum), and winter grape (Vitis cinerea). Because of limited availability in summer, only 2 native fruits were used: northern dewberry (Rubus flagellaris) and staghorn sumac (Rhus typhina).
Consumption monitoring.-During each season, we collected 14 days of consumption data. Stations were prebaited for 5 days with rolled oats and peanut butter (Shahid et al. 2009 ) to encourage small-mammal visitation. We placed the fruits (n ¼ 7 fruits per species) in separate dishes in a random order nightly. Foraging stations were monitored daily; all remaining fruits were recorded, cleared from the site, and replenished to eliminate bias of selection based on the time individual fruits had been placed in the station. To control for the effects of moon phase (Mattos and Orrock 2010) , prebaiting for both seasons took place during the new moon phase and monitoring of seed consumption started on the last day of the new moon phase (National Aeronautics and Space Administration 2012) .
Nutrient composition and metrics.-The following were performed on each fruit species and replicated 3 times in order to increase precision. The moisture content of fruits was determined by measuring the mass of a 10-to 20-g sample both before and after oven-drying procedures. The fat content of a 0.50-g sample was measured through the use of a Tecator Soxtec Apparatus (Rose Scientific, Alberta, Canada) and a petroleum ether extraction (Association of Official Analytical Chemists 1990) . The amount of nitrogen in a 0.50-g sample was recorded through the use of a Tecator Digestion System (Rose Scientific) and a Kjeldahl Auto 1030 Analyzer (Foss Tecator, Hoganas, Sweden-Association of Official Analytical Chemists 1990). Once nitrogen content was established, the value was multiplied by 4.4 to determine crude protein (Witmer 1998; Smith et al. 2007 ). An Ankom Analyzer procedure, using a 0.25-g sample in an Ankom Fiber Analyzer (ANKOM Technology, Fairport, New York), was used to establish neutral detergent fiber content (Van Soest et al. 1991; Getachew et al. 2004) . Calculating these structural carbohydrates allowed us to then distinguish the more easily digested nonfiber carbohydrates. The nonfiber carbohydrate content was determined as: 100% À (% fat þ % ash þ % crude protein þ % neutral detergent fiber) (Smith et al. 2007 ). To record ash content, samples were ignited for 2 h in a 6008C furnace (Association of Official Analytical Chemists 1990 ). The energy content (kcal/fruit) was calculated as: (% nonfiber carbohydrateNFC 3 4) þ (% crude protein 3 4) þ (% fat 3 9) 3 fruit mass (Atwater and Bryant 1900) .
We dissected 100 fruits of each species to determine the average seed number per fruit. We weighed 100 samples of fruits to establish the wet mass of each species. To reduce error, each sample contained 25 fruits (except staghorn sumac, n ¼ 50) due to the low mass of individual fruits.
Small-mammal surveys.-The small-mammal community composition was examined through the use of Sherman live traps (large folding galvanized, 7.5 3 8.9 3 23 cm; H. B. Sherman Traps, Inc., Tallahassee, Florida) over a 4-day sampling period. Rolled oats and peanut butter were placed in each trap (Shahid et al. 2009 ) along with cotton to minimize exposure to weather extremes. Traps were opened during the afternoon to cover activity by diurnal species (e.g., eastern chipmunks [Tamias striatus]) and remained open through the night to capture the peak foraging hours of nocturnal species (Aschoff 1966; Williams et al. 1992 ). To identify individual captures, mice and voles were ear-tagged and shrews were toeclipped.
Sherman traps were associated with each of the 60 foraging stations; 1 trap was placed directly at the station, 1 trap was spaced 33 m from the foraging station, and another was placed 66 m away from the station. Trap spacing was consistent (n ¼ 60 traps/cover type). This system was employed to assure the stations were spatially independent through the captures of individual mammals.
Camera monitoring of each foraging station (once per station during a season) was used to compare to live trapping results and selection of soft mast. Camouflaged, weatherproof video cameras with articulating arms, recorders, and 12-volt deepcycle marine batteries (Fuhrman Diversified, Seabrook, Texas) were used in each cover type nightly and assigned to a foraging station. Infrared light emitted by the camera was directed through the wire-mesh wall of the station, enabling us to detect nocturnal foraging within the stations.
Monitoring was conducted into the evening to capture an active foraging period for white-footed mice, which begins at approximately 1900 h (Williams et al. 1992) . Tapes used had an 8-h recording capacity. Although studies have altered the amount of time between recorded frames (time-lapse recording) to extend taping a full 24 h (Thompson and Burhans 2003; Stake et al. 2004 ), we used a continuous recording method to reliably identify small mammals visiting the stations. Fluorescent tracking powder (Edalgo et al. 2009 ) was placed in the opening of the foraging stations. The fur-saturating pigment (2-4 lm; Radiant Color, Inc.) allowed us to return with an ultraviolet light (Edalgo et al. 2009 ) to determine (through tracks) if a station had been used by a nontarget species (e.g., mammals . 120 g or songbirds) when cameras were not present.
The research at FONE was approved by the National Park Service (FONE-2009-SCI-0002) . The Animal Care and Use Committee at West Virginia University approved research protocols (09-0905), and all procedures followed the guidelines of the American Society of Mammalogists (Sikes et al. 2011 ).
Diet analysis.-All analyses were performed using the opensource statistical software program R (R Development Core Team 2011). We used compositional analysis and multivariate techniques to determine if the small mammals were using mast resources more or less frequently than would be expected by chance given their relative availability and how potential differences in diet selection are expressed and affected by cover type. We used a ¼ 0.05 for all tests unless otherwise noted. We calculated the proportions of use for each fruit species, and a category of unconsumed fruits, for each of the 60 stations, after pooling the data from all trial days within the season. Because all fruits were available in equal proportions in the study, selection probability was standardized across all species and the unconsumed fruits category (100/number of foraging categories). The unconsumed fruits category was necessary to examine absolute consumption differences among habitats. In instances when usage proportions equaled zero, a small constant (0.01) was added (Aebischer et al. 1993) . For each foraging station, we compared use and availability of each fruit species to a reference category by differencing logtransformed ratios of species proportions (Aitchison 1986 (Aitchison , 1994 . A matrix ranking of foraging categories was constructed when mast use was found to be nonrandom; t-tests were performed to compare diet selection between mast categories.
Morrow's honeysuckle and unconsumed fruits were used as reference categories during compositional analysis and multivariate analysis of variance (MANOVA) testing. The MAN-OVA was used to test if diet selection was consistent across cover types. When a significant MANOVA was observed, a series of univariate analysis of variance (ANOVA) tests were performed on individual log-ratio differences.
When the ANOVA F-test was significant, pairwise comparisons of cover types were examined through Tukey's multiple comparisons procedure. Residual diagnostics were performed to assess the validity of the model assumptions. In some instances, permutation tests were used to confirm previous results when a departure from the normality assumption was noted.
Nutrient and mammal community composition analysis.-We used MANOVA to determine if there were significant differences in nutrient composition and fruit characteristics (mass and number of seeds) among fruit species for each season. Furthermore, MANOVA was used to determine if there were differences between small-mammal total relative abundance, measured as captures per 100 trap nights, and the relative abundance of the 2 most dominant species (meadow voles [Microtus pennsylvanicus] and white-footed mice) among cover types for each season. We deducted 0.5 trap nights for each trap tripped without a capture (Beauvais and Buskirk 1999; Edalgo and Anderson 2007) . Following a significant MANOVA result, we performed a series of ANOVA tests. When the ANOVA F-test was significant, pairwise comparisons were examined through Tukey's multiple comparisons procedure. Percent moisture, fat, and crude protein composition of fruits, seeds and mass per fruit, and relative abundance of meadow voles were found to be in violation of parametric assumptions and were rank transformed (Conover and Iman 1981) . Descriptive statistics were calculated using the foraging activity recorded from camera monitoring to compare with livetrapping with Sherman traps and compositional analysis results.
RESULTS
Fruit use.-During the study, we never identified disturbance by a nontarget species to foraging stations through fluorescent powders or camera footage, so no trial nights for any station were excluded. Fruit use was nonrandom based on a global test of selection during fall (Wilks' k ¼ 0.13, P , 0.001) and summer (Wilks' k ¼ 0.19, P , 0.001). Foraging categories were ranked in order of preference for both seasons (Table 1) : fall: unconsumed . cherry . arrowwood . grape . honeysuckle; and summer: unconsumed . dewberry . honeysuckle . sumac. These same patterns of use also were seen through camera monitoring. During fall, 283 berries were taken: 50.88% were cherry, 34.98% were arrowwood, 13.78% were grape, and 0.35% were honeysuckle. During summer, 101 berries were taken: 56.44% were dewberry, 28.71% were honeysuckle, and 14.85% were sumac.
Although selection did not differ across cover types during fall (Wilks' k ¼ 0.76, F 8,108 ¼ 1.99, P ¼ 0.055), this was not the case for summer (Wilks' k ¼ 0.60, F 6,110 ¼ 5.26, P , 0.001). During this season, less honeysuckle (F 2,57 ¼ 10.15, P , 0.001) and northern dewberry (F 2,57 ¼ 5.31, P ¼ 0.008) were consumed relative to unconsumed fruits in the field compared to edge or forest stations, with no difference between edge and forest. Last, staghorn sumac was used less than unconsumed fruits in the field when compared to edge stations (F 2,57 ¼ 4.96, P ¼ 0.010), with no differences between edge and forest, or field and forest.
The use of Morrow's honeysuckle compared to sumac was greater in the forest when compared to both edge and field (F 2,57 ¼ 7.95, P , 0.001), with no difference between edge and TABLE 1.-Ranking matrix of foraging categories for fruit species consumed during each season at Fort Necessity National Battlefield, Pennsylvania, from October 2009 to August 2010. The matrix was generated from results of compositional analysis using log-ratio differences for each foraging station. A fruit species in a row was used significantly (P , 0.05) more (þþþ) or less (ÀÀÀÀ) compared to the column headings. The most consumed fruit species are ranked highest; foraging category ranks are based on the number of þþþ symbols within the corresponding row.
Season and species
Honeysuckle Cherry Arrowwood Grape Rank
Fall (October-November 2009)
Summer (July-August 2010) Honeysuckle Dewberry Sumac
field. Table 2 ). During fall, black cherry was the most frequently consumed; it had the highest kilocalories, protein, and nonfiber carbohydrates. Morrow's honeysuckle, used least often, had one of the highest moisture contents, seed counts, and masses, but one of the lowest fat, protein, and kilocalorie contents. During summer, northern dewberry was the most frequently consumed; it had the highest kilocalorie, seed number, and mass per fruit of species used in this season. The most utilized fruits, dewberry and honeysuckle, had statistically identical moisture content, which was higher than the least-consumed fruit (staghorn sumac). Sumac also had the lowest kilocalories.
Small-mammal community composition.-White-footed mice were the most abundant species captured across all cover types during both seasons. Small-mammal species' abundances were consistent across seasons; therefore, we pooled our trapping results. We attempted a total of 1,330 trap nights after deductions, with 289 total captures. Out of 211 unique individuals, 187 were white-footed mice (88.63%). Other species captured included: meadow voles (5.21%), northern short-tailed shrews (Blarina brevicauda; 2.37%), woodland voles (Microtus pinetorum; 1.90%), meadow jumping mice (Zapus hudsonius; 0.95%), masked shrews (Sorex cinereus; 0.47%), and southern bog lemmings (Synaptomys cooperi; 0.47%).
White-footed mice also were the dominant species observed through camera monitoring (80.30% of 66 identifiable observations). Examination of historical trapping data (Edalgo and Anderson 2007; Edalgo et al. 2009 ) suggested that deer mice (Peromyscus maniculatus) were uncommon at the study site; therefore, all Peromyscus observed were recorded as white-footed mice. Additional species included masked shrews (6.06%), meadow voles (4.55%), and eastern chipmunks (4.55%).
A MANOVA showed that small-mammal community metrics based on Sherman trap data differed among cover types in fall (Wilks' k ¼ 0.13, F 6,14 ¼ 4.20, P ¼ 0.013) and summer (Wilks' k ¼ 0.01, F 6,14 ¼ 23.14, P , 0.001). There were no differences in total relative abundance (captures per 100 trap nights) across cover types in fall (F 2,9 ¼ 1.29, P ¼ 0.321) or in summer (F 2,9 ¼ 1.94, P ¼ 0.200). There was no difference in the relative abundance of white-footed mice across cover types in fall (F 2,9 ¼ 0.55, P ¼ 0.596); however, in summer capture rates in fields were lower compared to edges (F 2,9 ¼ 5.47, P ¼ 0.028). In fall, meadow voles had higher relative abundance in fields when compared to the other 2 cover types (F 2,9 ¼ 9.00, P ¼ 0.007); the same relation was seen in summer (F 2,9 ¼ 86.40, P , 0.001).
DISCUSSION
White-footed mice are habitat generalists (Dueser and Shugart 1978; Adler and Wilson 1987) and are known to have a greater dietary breadth than many granivores (Lackey et al. 1985; Ivan and Swihart 2000) . Through multiple sampling techniques, we determined that this was the dominant smallmammal species in our study. Evidence does not support that the consumption of fruit was confounded by the community composition of small mammals due to the low abundances of other species, and the generally consistent relative abundance of white-footed mice across cover types. Therefore, we are confident in attributing most fruit consumption to this species.
During our study, portions of every fruit species available were consumed, perhaps allowing the mice to gauge the nutritional value of each species individually (Vickery et al. 1994) . Small-mammal species have been found to distinguish high-from low-energy food resources after limited experience with the items and to adjust diet selection accordingly (Muñoz and Bonal 2008) . However, white-footed mice often consume portions of lesser-preferred items even when protein and energy demands have been met by other resources (Lewis et al. 2001) , and consume greater quantities of food on a mixed-diet than when only 1 type of food is available (Shaner et al. 2007 ). Our study verified that although honeysuckle fruits were being consumed, white-footed mice selected certain fruits more often than would be expected if foraging was random, and that Morrow's honeysuckle fruits were generally consumed less when compared to native species. The highest consumed fruit from each season was always a native species, which had the highest total energy content available, consistent with results of Lewis et al. (2001) .
In addition to having relatively low energy content, honeysuckle fruits are a nutritionally poor food item (Witmer and Van Soest 1998) , being low in fat and protein when compared to other species used in our study. Honeysuckle fruits also contain defensive compounds that deter consumption by small mammals (Ikeshiro et al. 1992) . Conversely, honeysuckle fruits have relatively high moisture contents, which could be beneficial when environmental water is limited or locating water increases depredation risks (Withers 1992; Maloney and Dawson 1998; Barboza et al. 2009 ). Although the daily water requirements of white-footed mice are less than those of the sympatric northern short-tailed shrews and southern red-backed voles (Myodes gapperi- Deavers and Hudson 1979) , Peromyscus species are poor water regulators compared to species adapted for arid environments (MacMillen 1983; Oswald et al. 1993) . Furthermore, because our study was conducted within the breeding season for white-footed mice (March-November-Wolff 1985), increased water intake may have been necessary to offset milk production (Barboza et al. 2009 ). Water loss through lactation is substantially higher in small mammals than in larger species; Oswald et al. (1993) found that daily water consumption of lactating white-footed mice was more than double that of nonreproductive females.
Similarly, protein catabolism produces solute urea, which increases urinary water loss in attempts to remove this toxic byproduct (Barboza et al. 2009 ). White-footed mouse diets during the summer may be largely arthropod-based (high-protein foods), necessitating the consumption of high-water foods such as fruits and green vegetation . These increased water demands may explain the selection of honeysuckle fruits over sumac during summer, which represents the only instance of honeysuckle selection over a native species.
Alternatively, sumac may have been avoided because of its high protein content in addition to its low moisture content. White-footed mice have been shown to select foods with only moderate protein contents due to the increased energetic demands of protein catabolism (Lewis et al. 2001) . Given that sumac had higher protein and lower caloric values than the other available fruits, it may be avoided by foraging small mammals. In autumn, the high protein content of the highest selected fruit (black cherry) may have been offset by its high energy content. Similar to Ivan and Swihart (2000) and Shahid et al. (2009) , we determined that other fruit characteristics (including seed number and mass) had little effect on selection.
Although previous studies have found that white-footed mice consume honeysuckle seeds removed from their pericarp (Mattos et al. 2013) , our findings suggest that whole honeysuckle fruits are not generally consumed by small mammals despite their high water content. However, small granivores may occupy honeysuckle-invaded areas because of the cover provided by shrub understories (Dutra et al. 2011) , which likely increased white-footed mouse foraging activity by improving protection from predators (McCormick and Meiners 2000) . Furthermore, use of microhabitats that improve foraging opportunities is nonrandom (Edalgo et al. 2009) ; that is, whitefooted mice actively select trails that include dense woody vegetation such as honeysuckle shrubs.
Preferential use of areas with honeysuckle does not necessarily equate to honeysuckle fruit consumption. Because co-occurring native fruits are higher in nutrients and selected over honeysuckle fruits, the predation pressures white-footed mice exert on native fruits and seeds should increase in these areas. This represents one form of apparent competition (Meiners 2007; Orrock and Witter 2009) , whereby invasive vegetation alters foraging behavior of native consumers and promotes consumption of competing species in the seed bank. Moreover, because seed predation is higher in areas with shrub canopy cover (Meiners 2007) , native seeds produced in environments inundated with honeysuckle shrubs should be particularly disadvantaged. As such, white-footed mice in our study appeared to provide additional competitive advantages in germination for the lesser-selected seeds of honeysuckle.
The documented allelopathic properties of honeysuckle shrubs (Dorning and Cipollini 2006) prevent the growth of other vegetation species, further supporting honeysuckle monoculture establishment. In these monocultures, small mammals may be forced to consume and cache honeysuckle fruits (Dutra et al. 2011) . White-footed mice are known scatterhoarders (Vander Wall et al. 2001 ), a behavior that can serve to disperse seeds to new and potentially favorable microhabitats. Indeed, small-mammal seed caches are frequently located in areas highly suitable for germination (Abbott and Quink 1970) . Therefore, white-footed mouse caching behavior may contribute to honeysuckle dispersal.
The relative contribution of Peromyscus seed caching to seedling establishment is equivocal. In general, the efficiency of white-footed mice in locating and consuming cached seeds minimizes the opportunity for germination (Abbott and Quink 1970) . This effect is particularly pronounced in moist conditions, when olfaction can allow small mammals to locate caches made by conspecifics (Vander Wall 2000) . Similarly, cached fruits and seeds with high moisture contents (which include honeysuckle fruits) are more easily located by foraging small mammals (Vander Wall 1993) . Upon establishment, survival rates of seedlings from cached seeds also may be reduced compared to noncached seeds (Boyd 1991) .
Conversely, high food abundance increases the proportion of unrecovered caches (Abbott and Quink 1970) , a condition that is common in honeysuckle monocultures given the enormous volume of fruits these shrubs produce (Dutra et al. 2011) . Because of the disproportionate number of caches found under dense vegetation (Dangremond et al. 2010) , the proportion of cached seeds that germinate increases in vegetation species that are tolerant of lower light conditions, such as Jeffrey pine (Pinus jeffreyi), a Peromyscus-dispersed species (Vander Wall et al. 2001) . Although honeysuckle shrubs have higher rates of germination in well-lit conditions, they frequently naturalize in fragmented forests and shaded edge habitat (Luken and Goessling 1995) .
Although unconfirmed in the literature, white-footed mice likely contribute (at least minimally) to honeysuckle seedling establishment through caching behavior. Furthermore, by preferentially depredating the fruits and seeds of native vegetation species over honeysuckle fruits, white-footed mice may actively facilitate the competitive dominance of this invasive honeysuckle species, thus contributing to its spread. Moreover, the establishment of honeysuckle monocultures likely decreases the fitness and survivorship of not only competing vegetation species, but also of seed predators and small herbivores. Prolonged searches for scarce or low-quality food sources may be infeasible for small mammals given their high metabolic rates (Barboza et al. 2009 ). The dominance of the generalist white-footed mouse in both seasons and all cover types may partially be a consequence of invasive spread within FONE. Control of honeysuckle growth is therefore paramount for maintaining small-mammal and vegetation community structure and diversity in invaded landscapes. However, fruit characteristics such as energy and water content strongly influence diet selection. Therefore, if future restoration initiatives propose honeysuckle removal, to support smallmammal communities, care must be taken to replace these shrubs with native fruiting species that provide crucial nutrients and water resources.
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